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mm^] mmm 

^^t.if^^mfjtytx-fv^y'^'m^t.m^m^t^^t^ytm^Ti.^mmmmi^ 

n&^m-t^oizm&^mub. ytmmmzityb^-f^y^y^'m'f'a^mnm&a) 
-^i^mz^^mtfim^cDit^mmLx. m^m^^cDm^mmM^mmL. mf± 

[it^^4] 'p^£< t.%mnm}±(D:^m'mzLr=.ti^^xmmm^^Mm^ 
^^tti^^mr£yt:^4v^y^'m^t.m^m^t^^'r^ytm^}2.^mmmm^ 
}c, mmMmz\tm^m^^(Dmum&tim^m^(Dmm^mx.f£\^\^ oizm 
m^mub. ytmMmizim^-f^y^y ^'m^<7)mum}±(D:^mmz ^ § mm^ 
^0i:t^mmLx. mBm^^(DnmmmA^wmt^zt.izj:^), mtrim^a) 

fcjcoT, mmmu^mx.^m&^m^M'T-izM^^zt.iz^''). m^^:tyt 

ro)MM'mzj:^xmm'^mx$>^z t ^w^t-t^m^m i vn lw^^^ © 
^^-rnf3^imizmm(Dmm:^mo 
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[w^^i] m^m^ti^. 'p^£<t^. mmtr=.itmmj'^ji:^yty^(Dm 

[ft^^i 4] 'pti< t%mm)±.(Dis\^'mzLfc.fi-'oxmiji^^^mm 
•t^z.hfi^uimtj^%7.>(v^y'^^m'f't.m^.m^t.^:^-t^%m^ih^mtmm 

[ff^^i 5] 'ptj^< h%mm)±(Dis\^'mzLfz.ts^-^xm<t}i^^^mm 
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[0 0 0 1] 
[0 0 0 2] 

v^sts;^)\ "m^B^m^mmtmmmm"m^a, voi.2,no.i, '98, pp3-mz$>^ 
m^iz boo, ^ytLtcytMiz^i) %mm'\i v^y © >r > ii° - 

[0003] 

V^y/m^l 0;^'!^t^$tlTVN^„ 3^?5^W®MH^m^ 
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[0004] 
[0 0 0 5] 

l/1000h-t§i^l^M*"^fe'5o Fukush i ma APPLIED OPTICS '92 Vol.31, N 

0.32 PP6859-6868 "Ferroelectric liquid-crystal spatial light modulator a 
chieving bipolar image operation and cascadabi 1 ity"'T?li)^X'f ^ > 
'^V$>^a-Sim(DmirfLm ^ lOE^^ Q cm-fy^ lOE^ Q cm^ -eimiv/cm^oMltfC J: tj {ST 
$itTVN-5. ^l5t'fii 2:1/10 r ^(C J; oT®^^0JW*^^tg -efe 

ec}^,^ |§:sec ^ ^ V ^ , ® m^^^f J $ tl M (C it -f S 7? -5 ^ 
[0 0 0 6] 
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timmx^^t\^of^m^^'Dfc. fs^-im. mx.\t^m%Wi^nm^^^'of=. 

[0 0 0 7] 
[0 0 0 8] 

(1) <^'^£<t%mum&(D:^\^mzLr^t)'^^xmm^^^mm-t^zt^'^^m 
^j^yt^4 v^y^'m^tm^m^t^mt^ytm^T^^mmmmmz. mm^^ 
ML. %7.>( v^y^^m^o^ mmm oi^^ni'mz^^ ^m^^^ (Dit-^mmLx. 
^^M^^(DmMwmM^wm-thz.t.\z^ u, m^omm^n^zt^w^t 

^mBmm^^mmmmmzm^m^-^n^mmismx^)^). m^ytrnx^^ 

^^if^JimB:ty-:tyi^-^mX$>^rc^'^m^X&^). 5 0 OHzJ^±®Mt^E 

<7)^w,n&iz^ijmmti^'^i^x$>^r=.i^. nyn^ vx^-ny. YtsinM^m\^^ 
ztti^x^^. tfz. ^mmmmi^miz^i)^^-mB^-^mx$>^o 

[0 0 0 9] 
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(2) mm (1) nzmmmmijmz.^^^^^. 'pr£< t^mum&o^^fjmmz 

(3) 'ptji<t^mmm(D:^mmzbr^tf^^xm.tfi^6^^p]m-t^ztis<'^m 
7A^^!^i52:wm^m^<prjt< t^m:^^. frfta (1) izmmmmi^mizf^ 

iD^v^mm^&.^'p^£< t^m?i^. mm u) ^zmm(Dmm:^m^zp^\^^am^ 

[0 0 10] 

&.r. ^immmi (Aasym) hv^e)r^:^'^fe6o )mzt.K.ity{immiz^'')m 
m^^x^^%7.4 v^yfm=i'}L. m.^^m=i'}L^M^^%m^7k^m.mm%^ 

ON-OFF$:0JWt§%(Z)-efe§„ mm^^^^ODirtcDtJ^ti, )\,^ - ^ ^ 

[0011] 

4x ^ ^ ^^^^ ^ 3^ >f ^ > h ^Tuti -5 ^^^^^^^^^d U 
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[0 0 12] 

) o 

^w^ft^o rct.K.it. mm^r(Dnj±^muLxm^o¥F0^m^z^\,^x ( 
:i<D'^mximtfi^^izmitr£^^) yt^mM-t^t. v^y fm^o:>m.^ 
WL6^is^mtLx^mm^hf£^) . ^m.tfi(DmmziQ\^x^^.m^\znt^mm]± 
(D^Btmi^-t^ hh^K. r mmmmz j: y mw^m^\zmMf)mm ^ tir $ 

OFF {•^^\^t^%mWM) Jc-t-Si:, ^^^^-fcti, ^a$tife1li^CJ:-5>a 
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[0 0 13] 

tLx z^(Dmm^^-t^:nu7.^v -j^m^Bm^^M^^^^m^^mizii^xm 
z^x. :n]^^^v^y^w.^B<Dmum}±Rmmm-\i^m2iz^-to mmimm 

xitMummizf^^^ m-<Dmmtf^^i^^^H^^. n^mm^(Dm^i)'^A^'^<x^ 

[0014] 

mmz:^mm^-h'iz^\^^xMm-t^. :^mm'^~]^iumMm. ytmM 
mt%Kmr.0mm&.±(Dm&^muL. ^¥mMmizitm^m^t.r£^j. ytmm 
mziitm^WFtfj^^mBii^x&^o ms (a) iz^t^oiz. ^mmmL 

:^>li®M«^v^„ ^LT, m^m=f\zmr.(Dmm.nB^nxr=.m^mm'^iix 

^^bL, 03 (B) tc^sti^ cfc e)tc, ^m.t}i^^(Dijmzn)±is^m\!i-^tirz.t 
^\t. mBm^^(Di^}±if^m±b. ■^^^zmm^^'mz^'')mmm^izmm^m 
m-^n^. mB^omz-t^t, m^m^izitmmnmzm^<m^n&M-'f3^ 
^zhiizfjt^. ^(Dmmni^timni^x^^ <mmmmiz^\^^x. m^m^^m^ 

it. ytMmmizj:^m.m^6^o)mi\:ti^A^'^^^m^x$)^x^. -t^t^mmmmm 
mtf^:&nit. Binr£mBon-oFF:hm^n^r=.i^. mmm^^mmti^-^mx^^. - 
is.' immw±^\'^^^\%. ^^^/xjm.^mx(r)m^7i^^ff^^x%^. 

[0 0 15] 
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M^(Dmtn,^^izmti^^j^\^^zt^mt>bx\^^^. @4 (b) 1*1114 (a) ^v^m 

ioLx^^). :i(Dz.t.\z^^)if^vmmi3^\z^:bm^T2^^ti-^m}ir£^. 04 ( 
B ) tc VNT, %mmz ^^%7.^v^y "/m^o^^mmitiz i:^m^.m^^(D 
^Bo^m^th^iz. imw^ \z^^m^m^^(D mmmm \zm-5<mn^r^ 
r7^mmMio^x\>^^. Lr=.i>^^x, ^Mizmmpj.±(Dm&f)m^m^iz'^ 

^t/mmij^(Dm^iz^. ytmmiz^^i&mm^ttm^mmiz^ijm^m^^ 
(D^Bmrn^nofci^. ytmMiz j: ^i&mm^t(D^xm^pim^nom^izi:t^ 
. Mmm^tx^^o fcfdh. ^om^it. m^m^izmm-^tir^mm<Dmmm^ 
iz^i]mBShMti^^itL^£^^^oiz-t^smtf^:&^o ^<(Dm^it. ^m^m^^ 

[0016] 

tr^. mm(Dm^mt.. y(i&izj:<')^mm^mo)mm^'^'^mfiy{i7.-(^y^y^'m 
^ $:Mv^<5r iitc i A^-m^^-^mx^)^. m5izij^-mB(DUikm^ 

mjkmm lx^^^. ziDniyT.T-v-j^ Mh^o) mmffi;^ itmtm 2 iz 
^^n^j:of£^(Dx&^o mun&itv^a^a^tbx^^^^o nvT.^^) ^m. 
H^M(c«, ^KMm\ztj^^m-(Dmmv ^^^h. mKmm\zt£^m=z(Dmm.v 

Vjth-R^ Vitj,_B, V^^^_^. V2th-R> V2th-B> V2th-G®l«^{-^^ 

r=.}ix\tmtmx\t. m(jy\,^ois^'pt^\i^mMmmz^'Dxm^^ 

0$:Mv^T;^J^-^^§:m0>g■t^o 0 5 (A) ;&VnL05 (G) \t. nVT.'r 
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^^T, 05 (A) (D^(D:fy^'^m5 (G) (D^(DtX% Mr^;^^ < ^-53^4 (Lq 

05 (A) (i, m^m^izmmm (Lq=o) "??Vj^j,_^&MbV2th_Rj':^T 

FF, -t^t^-^y^^y ^-efe-Sc 05 (B) li, 05 (A) ©'-{^MfC^^M L ^(DM 

, mti'^m^o]i{iy-j \iitr£^zt^^to (c) -eii^ejc^^^^&^^iLg 
5 (D) izBt^oiz. mm^'^(D^mm^izm'D<mwmi±^^v^^(D^(Dm^ 

Mniz J; U RM V ^ ^MK.^n&ii^M-'^ Z tizr£i) . Rjg <?^i^^OFF h 

BM®^:6^^^$n>^>-h?&'5o r:^:tC, 0 5 (E) Vitytml^ ^iZ X^J 6^f± 
*'^Gjf ©M-efeS Vgth-G^^^^ G+BM;^"^^^0N(i/r>)i:4^S„ 0 5 (F) 

l:\tytML^lZj: i) ^}±tf^Gm(DmmV:&^V 2th-G^^^'^^^^'^'- ^^^^^^ 
J:U#<Jfcy, ^®TOT-«l±§:OFFfC-tS^, ttflB^ IW^^SStC J: U Bjfc^^ 

^^M^^tl, Gji®^^^(^*U 05 (G) (Z)c};e)tC$ e^fC^^M^: 
[0 0 17] 

, ^^fenTlg-eSj^ ix, jg^c, -M-r xnjg IS ttr, sfe^^BTIgtc-T'S^h 
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ti"^^. mA.im^Bm^m'f'Xit. :inbim^aun^mm-t^zt\>z^i). mm 

[0 0 18] 

\^-)\yr)\^zi~)\,mm\z.6^Wiht=.m) ■^mntc^). mWiummnmrno^mK. m 
^^^^i^iE-t^M^mn^:it^'^mx&^ztit^%^/vx$>^. 

[0 0 19] 

. mz. ^^mmm:^mzm^^^ybm^72,^mmmmmz'D\,^xMm^^. yt 

M^izyt:7.>( ^y^y^^m^m^iz-Di^^xmmt^o 
ytrnmrniz i; u immm^mmx ^^%7.^ v^y thxit. nBm\i 
(^i3\^\z^^)mm^^is^^r£^)i)-^'D^nis^mmxn^m^x%n\tmu^^ 

[0 0 2 0] 

%7.-( v^y^'-m^it. %m.m^(Dmnm inmrn) , 

^m^hhxit. r=.h?L\tum%mnmtLxz-s\fim^^^n^. ^-si^m^^^ 
m^. cvD{cj;u s i^m^iz\^-^-t^pm&^^^mm^mo)mm'p\^~-:fA 
m^m^mt^AMmxm^t^2M&.±o)mmit.Lx. ytmrnmcDytMrnm 
iz^^jmrnmi^m^Mmm^mm-^m^^mmzt^zti^^x^^. mx.u. 

^S^±(C, PMa-SiM/lMa-Sijf/nMa-Sijf / iMa-SiM/PMa-SiM $:ll!M7:^M 
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[0 0 2 1] 

^mitz.mm.(}^±.\zmMn^m (cgd }LnMm'^m (ctd $:-®jii{c^ 
\^fz.m^'i^mm.2mw-^oy^(D'^. isii:^<s«(Z)±jc«^tis^M (cgd 

#II^^Ji (CTL) ^Lmmm^m Ccgd ^r(Djilfc^t:ffc^tgi3^||M3Ji# 

[0 0 2 2] 

06 (A) \zmm.'^mm^mmm.o^%7.^v^y>fm^^. t^tcm^ (b) ^c 

^tg^^ltM2jg^^®%;(Z)$:-M^LT^-t. 06 (A) fej;t>*|g|6 (B) cfi, 
1 0 li^fe^jjg'IScoSS, 1 2 ii)t^ii'f4®^«M («@) , 1 4 tia#|§M. 

1 6 1 8 lim#^^MI:^4x^tl^t- . 

[0 0 2 3] 

06 (A) c^-r, «^^i§^Ji/m^tMa^ji/m?^i§^®^iiiM7^Mb;^c 
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[0 0 2 4] 

em (B) (Dmm^mm2Mmm(D^::f.-( ^y^y^^m^x^it. mm±izm^m 

me (B) v^-tyt^4 y^y'^'m^izyb^mMLrcm^(Dytmm(Dmn^m 

m^it. iEmm(D'<iAti^x^r£\^^r=.f^. iDr-fy-^t^mmm^m^rimtit^w yt 
mmtf^mti^m^vit. ytm^m^Pt t.ytmmt)^mn^r=.mzm.m^^f3^/i^^ < 

'^ii\^x\t. ^nm.is^m.nr^^>^t=.^m.t)i^6^\tmm.^x-&^)ts^'D. 
it-^x-&^. ^ti{cj:u, %mmm\zx^)immm^mm-v^^is^. %%m.(n> 

[0 0 2 5] 

mtmmm^mm.(D 2mt.t=.\t2, mm'^cD^y.^ v^y ^-^^ {cm h^^n 

^;tti° h^nifn-;!/^, y^^c^uuc^A^, yx\y~^u%. f^rtfuuv^A 
• V^f^^%mM\z^^)%-miS^%^^^Mmm\'kMM\zn\^^ 
ztir^X^^. 

nm^^M(Djmi3m tbx it. M^mMm^p a ^ ^/j; k ^ ^ ^ mw^m. 

10nm~l fim. b < {i20nm~500nm 7!)^7i^5JT^<5o 

[0 0 2 6] 
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"Jlg-efe^o ttc. Licio^^mMvr^^V\^-)vy)ia-;i^TiiVJi^iyy^^ 

iy\^(7)^^f£^:^ymm'\$.um(Dmm%'^m-v^s. ^v^. vr^y^^mm 

M^W^M(Dmmit. 0.1 Am~100 /^m, ^?^L<til n m~10 fi mtf^M^ 

, 100 fim^i)m<fj^^t. mmm^t(D4y\:f-'^^yy^^^y^y^'^mmt.fji 

[0 0 2 7] 

tfe, yty^-( y^y'^''m^(Dmmt.LXlt. iS^X. pet (t^^J:r.^Uy^ 
Uy^U~h) , PC (7KU;ij-3jft>- h) , :KUx^l/>, ;KUX^l^>, 
U-f^F, PES (3KUx~7^;i/x;i/:fN>) ^©S^jfj^MVNpjtiSc ^t^SM^ 

tr^. ^nmiciBi'f^^mM'\i.0mmMtLxit. itom, au, sno^ 

, A 1 , C u^*^MV^^tlSo 

1 1 - 2 7 3 6 6 3 ^iZ^t^O iC, 3t»^7i^Mia0^^(D^^^^ 



#2000—228566 



[0 0 2 8] 

^ ^ L < ^ If ^ V ^ T- ^iM ^ tg ^ -5 c 
[0 0 2 9] 

^myt 7.>(-j^y ^^m^\t. v^y ® x o r^mmtm 

m^^^M(Dmm, urn. m'^^£^(Dmmiz^i]^i^x$>^. 

[0 0 3 0] 

mffiifcj;*;, -mm±.m(j^mm.^w^x^^}L}i^\z. ^n&>mo^mm.^nMm 
wmmmz^^)'mmx^^fc^x-^^. tr=.. «j±oFF^®«i±[^T{cj;y^ 
^um'^mt£m'?"^miz^^x&^o M^mmtmmmmmmmmz^^jmm^m 

^^mm^mx-&^o 

f-* ^ X :/ b -r m^. n%%.mm^m ^^-^i^Mtv tc.m^tim^'^m x^^^ 
2'Dp^±0muti^2'D&^m^'pn}±oFFm(Dm&^riz^ u^^^jwni 
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[0 0 3 1 ] 

-fe M "T? ^ -5 o 

^^<Dmytm^m^x\^^x%^<. t^, ^^^^^^oiiA^rPflih-t-s^'^Au^- 
ji$:^x.Tv^Tt) j:v^<. ttz. zn'^(Dmm^mmm:^r=.mmm^mK.x\^^x^ 

[0 0 3 2] 

1119 (A) fej:t>'gi9 (B) :$imnxM^^^^m^j2^^mmmmi^(D-m 
^^-r. 09 (A) ^06 (A) xBt^x^ -j^y^^m^^m^^r^ytm^TA^ 
mmmmi^^. (b) ime (b) x^tyt::^^ -j^y^^m^^m^^tcytm 
^T^^^mmmmi^^^n^ti^t. eo (a) ^sjir^igg (b) tp. zoitytm 
^72,^m$mmi^^. soitytT.^y^y^^m'f-^^oitm^m^^^L. si 
itmmm^. s 2 itmmmm. 3 3 itn^^^m. 3 4 ji^^^mioiM, 3 5 itm 

[0 0 3 3] ~ 

^mnbxmmL. tr=.. ytm^72<^mmmmmzytm^7K^^n^x, t-jta® 
^^^xmm-t^. 

mi oiz^t^oiz. ybm^i2^^mtmmi^^mmt^^'^)vxt.LxitmBm 
x<Dmmti^'^mx$>^i^ti^ mi 0 (a) #m) , lEm&iz^^mm^'^mx^ 
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^ (mio (B) #M) o trz.^'^mr'%^\^\ mmj-^ji^^mmitJiv-i^mK 

mW}J'^)]y^tLXit. lE ;b ^ -5 V ^ 7^° ;i/ ^ S> <§) V N i±iE7\° :^ ^ :ft ;i/ 

m7&LrcJ:^lZ5OOnzi;A±0iEmS.mmtf^i&^7. hX&i)^mx^^. 
[0 0 3 4] 

, An>!f>^>:/, xb^ hn;i/^ (el) h^, ^S^Ji^^fffa 

, ybMitB^izm^^n^t>\irxitfj^<. jv^-^ps\^^x^^ytx$)-ox% 
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^viyByT"^ (FED) ^'IS^^M-rV X:/ b>f t;MM "TlgTS-g) Zl 

[0 0 3 5] 

i^^MB^^izmi'fr=.m^7A^mntLx^^\^K m^e oitytm^T^^Mmm 
mi^mmmn^. loitmmmm^. s oit^m^72<^mn^'eti^^nmt>Lx 

6 2 mmm^mm^m. 1 2 \%mm^m. 1 4 mzmm^^wmm^mt^n.^ 

[0 0 3 6] 

^^{c, |glfA°;i/;^§:Mt-'5o mA;i/>^®^fi^^^, mmm^^ti(Dtz.^o 

fz.\m^^mM\.xmmz.mv^'t^^mis^mm-^^x-^^\^. tr=., romt'^^sj 



#2 000-228566 



hm^n^o m^(Dm^itnnmi:^^t>mn(Dm^it. nmmoym. ^^^^ 

[0 0 3 7] 

(EL) ^#:tcMMT^^§t;0Tfen«^iMRTIg"T?S)'g>c tfe, n^- 

y ^i^^n. t ytmM^m ^ti^x. el^v >^ ^ i/ -r ^ c r t , 7 >r - f x ^ 

v-yByy'^fx-fu^ (FED) j&^'l§3^Mf-Vx:/i>-r=fe;jiffinTtgT?^-5r 

, ytMit^^^izm^^n^hi-^xitr£<. )v^-km^^xm^ytx$>'DX% 

[0 0 3 8] 

ytm^i^^mm^-'mi^mmmmizT.^ ^y^thx-D^^^x^^x^^^^b. xtimm 

[0 0 3 9] 
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[0 0 4 0] 
[0 0 4 1] 

i/y mriziB\^^x. TBzpj hi^fo ) ^mMmz^i)o.o8/j,mmizffmh. 

\z.mMW^MtLX^, 3' -s;^5^;i/-N, N' (4 -x^;i/7 

) -N, N' (4 -pi^;i/7x^;i/) - [1, 1' -\£yx.~)\^^ - A, 

4' -i;T^> (j;^T, ji-)\y-vr^y3hU\ ) 40i ;KU(4 

,4' n/\:^t/U-r:yS;^":7x^l/>;ij-AK:t>- h) (i^T, T^KU ;!J-;^?t^- 
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[0 0 4 2] 

^M^Lfeo m.tii^6^\t. ^^^r7.mmmmz.x^imw^m^^y\£-'^y7. 

014 (B) ti^^^-tz.hti^hm(^mzxo\z. %mt^i^iM-t^\zhtz.m^im 
mmis^miMhx\^hz.t.is^hti^^). z.(Dz.h\t. %7.^.v^y^'m^o)m'^\z^ 

^immm\ ^*^Cj:^;0JW^|gT-^)§^^$:^LTV^6. ^tc. 014 (A 

) \t. ^^^o^m'\&.(Dnmm\zi^Lx^m.t}i^^is^^mm\z^^)^m,mt^n 

^Z.t^^LX\^^. 
ttc, 015 (A) fej:t;015 (B) it. 3^X-r ( 2 jf^^) 

(D^m'mziB\i^^y\f-^^y:i.i5^mmmm^, smmmcDm^tmrnizm 

[0 0 4 3] 

iii:f^)]^^^±m)^.23^Mmmm^m^{zmbx. •^')v-^^u-y0^yt^mm 
RM-t^ij>( ^m^B^mtco 

lagH®::^Vi/-^'y ->;?j-r ^?^H%iog|5(c, ^yvyv^ vyy% 

- h3^;b^ N U ^5=-n-;i/^nA°>i^;i/^0#»(^H^ax|||gD-iiON)3 
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[0 0 4 4] 

V-r ^ D;!j-^-fe;i/^^ra$:l@@38/i in(DX7"> l^X^ i/rL ^rilLTziji^- 
T ;m - ;H0Ma%7K^IS in ;i T , M H^^^lg iii^ U o 

[0 0 4 5] 

125/imj?IT0>f^$PET7>r ;i/A(:^l/A-f If-A) (Z)ITO ®±}C, ±fB^^|g§: 
#44(7)':'>ri'-A-l?2IlI^^-t-g)3^{Cj: Ma^Jf S:?^^ L fc. fe®fc(D(D^ 
^ 0 1^ {C y >r -Y - A - (Z) feg -Sg^ 5?) V ^ (Z) i?) fC ^ S [HI 
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